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Desirable Content in Conservation or Resource- 


Use Teaching 


GILBERT BANNER 
Department of Botany 
The University of Tennessee 


Conservation education is concerned with 
producing citizens capable of making intel- 
ligent judgments on natural resource matters, 
both as users of resources and as voters on 
natural resource problems. 


Solutions to resource problems, like solu- 
tions to many of man’s problems, depend on 
man’s ability to recognize the nature or 
boundaries of the problem—is it phy sical, bio- 
logical, social, political, or economic. Problem 
solving 1s often a matter of asking the right 
questions, and considering the relevant fac- 
tors. 

To understand man’s use of the natural 
environment, the citizen must know the ends 
society desires from natural resources, the 
ends that are possible with known natural re- 
sources, and the means that are available for 
reaching these ends. If we assume that natural 
resource problems must include these complex 
considerations, what should the educated 
citizen know about man-resource relations to 
achieve a higher material and spiritual way 
of living, at a time when the rate of use of 
resources per person, and the absolute num- 
bers of people continue to increase? 


The total picture of man-resource relations 
embraces much of man’s activities. However, 
certain specific issues underlie most areas of 
conflict in the use of resources. These issues 
stem from differing viewpoints toward the 
potential use of resources, the adequacy of 
present uses, the likelihood of meeting future 
requirements, and_ the relationship between 
the control of resources and present and po- 
tential uses. 

More simply stated, the basic issue is: to 
what use shall natural resources of the earth 
be allocated, and who shall control this al- 
location. Only an approach that takes into ac- 
count all the factors inherent in this complex 


relationship is adequate for dealing with this 
issue. 

The environment of man consists of two 
parts: the physical-biological part, air, water, 
land, and living things; and the cultural part, 
man’s society. 

Potential use of the physical-biological part 
of man’s environment is limited by the nature 
of the existing materials and living forms and 
by the natural forces in operation. Actual use 
of this environment is circumscribed still fur- 
ther by man’s culture, through which he must 
act on the environment. Potential or latent re- 
sources of the environment become actual re- 
sources only as man, by means of technology 
and political and economic organization, uses 
the environment, or recognizes a value for its 
use to satisfy his needs and wants. 

What aspects of this total material-cultural 
environment are basic to an understanding of 
man-resource relationships? The following 
eight parts appear necessary for a_well- 
rounded picture. Three describe the physical- 
biological segment of man’s environment and 
the rest deal with its cultural aspects: 

1. Physical characteristics and processes in 
the environment 
Biological characteristics and_ processes 
Ecological relations between these first 
two 
4+. Definition, classification, 
of resources 
Societal needs and wants and the ma- 
chinery for determining societal needs 
and wants 
6. Determination of resource values and 
the machinery for resource allocation 
Policy, law, and administrative ma- 
chinery for resource use 
8. Development, management and harvest 

techniques of resources 


w ty 


and inventory 


| 
7 
7 


A resource problem may involve one or 


many of these areas. Most issues are a complex 
of all of them. 

The first area, physical characteristics, con- 
sists of the non-living raw materials and the 
physical forces and processes that shape the 
non-living character of the earth. This in- 
cludes the present physiographic structure, 
the cyclic and variable forces of earth move- 
ment, gravitation, and solar radiation, which 
produce climate, land building, and geologic 
weathering, and the energy and water cy cles. 
The concept of limiting factors is but one of 
many phy sical and chemical concepts re- 
quired for an understanding of this area. 

The second area, biological characteristics, 
includes the nature of living organisms, their 
life cycles, the fact that each has specific life 
tolerances and requirements which change as 
development occurs in time. This area in- 
cludes the photosynthetic process and result- 
ing energy turnover as well as the mineral 
nutrient cycle associated with this turnover. 

The third area, ecological relations, involves 
the interaction between the phy sical and bio- 
logical systems, the ecology of the earth. This 
broadly includes the concepts of habitat and 
community, primary productivity and energy 
exchange, ‘and food chains. It includes soil de- 
velopment, biological succession or change, 
population dynamics, and the larger problems 
of biogeochemistry. 

The fourth area is concerned with de- 
scribing and measuring resources; the defini- 
tion of natural resources, types of resource 
classifications, and inventory of 
This area includes the kinds of uses man 
makes of the environment to obtain different 
goods and services. The types of disservices, 
or social costs, that accompany 
must also be considered. Inventory of re- 
sources includes the known quality, quantity, 
and distribution of natural resources, as well 
as demographic data. It includes the quantities 
and sources of resources used at present, and 
estimates of requirements for the future. It 
includes the research efforts to create new 
material resources. 

The fifth area is concerned with the needs 
and wants of society and the machinery by 
which a society determines its needs and 
wants. This area includes an understanding of 


resources. 


these uses 
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societal objectives for use of resources—the 
concepts of levels and standards of living. It 
includes the criteria for measuring societal 
values. It is concerned with the conflicting 
values toward resources of different groups 
of citizens. Fundamental to an understanding 
of value conflicts is an understanding of the 
meaning of ow nership and control of prop- 
erty, the legal “bundle of rights” concept, 
and the moral views of stew ardship. 

To understand how values are established, 
a citizen must understand the differing view- 
points toward governmental responsibility re- 
flected in differences in Constitutional inter- 
pretations of the clauses and the 
States’ police power. He must understand 
governmental operation and the function of 
interest groups, which act as information and 
pressure sources at all governmental decision- 
making points, legislative and administrative, 
The role of interest groups in public educa- 
cation and the creation of public opinion must 


welfare 


be understood. 

This area also includes the educational ef- 
forts to create new aesthetic and recreational 
and scientific uses of natural resources. 

The sixth area includes the institution or 
machinery for me: asuring the values of par- 
ticular resource uses, and for allocating re- 
sources in our economy. Here, we are con- 
with measuring societal values for 
and the social costs of 


cerned 
goods and services, 
disservices. Involved in this area are the “in- 
tangible” values and the attempts to assign 
market price values to them. For this area, 
an understanding of our two-part economy 
Is necessary. 
sources by market price consideration, the 
public sector allocates by public vote, public 
or welfare considerations. This area includes 
the differing views toward the kinds of de- 


The private sector allocates re- 


cisions the market or private economy should 
make; and whether the government should 
provide services that the private sector should 
not, cannot, or will not provide. Included is 
an understanding of the procedures used by 
the public sector; either public ow nership and 
control, or public interference to varying de- 
grees with the operations of the private mar- 
ket. Such interference takes the form of regu- 
lating the private sector of the economy “by 
aids and grants for development, research, 
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technical assistance, and protection, or by 
sroviding guidance and cooperative machin- 
ery among the different levels of government. 

The seventh area includes policy, law, and 
administrative machinery to develop and to 
use resources Which have been allocated. This 
includes the present policies for the use of 
the many resources as well as the historical 
development and present criticisms of these 
yolicies. Administrative machinery includes 
the public agencies which control publicly- 
owned resources, the commissions and other 
bodies which regulate the private economy, 
and the government authorities. It includes 
knowledge of the cooperative machinery of 
government, such as inter-agency Committees, 
state compacts, and local districts, as well as 
international treaties and commissions con- 
cerned with natural resources. 

The eighth area includes the development, 
management, and harvest procedures used by 
those who control natural resources to pro- 
duce goods and services and to decrease or 
prevent disservices. Here are included the 
specific techniques for handling the different 
resources and resource problems. Of primary 
concern in the handling of problems is the 
operational unit used to define the limits of 
the problem. Boundaries of resources or prob- 
lem areas do not always coincide with owner- 
ship lines or political divisions. The definition 
of the boundaries of a problem determines 
whether the procedures used to solve it will 
be fragmentary or comprehensive. The fol- 
lowing concepts, based on the preceding 
seven areas of man-resource relations, are used 
by managers and administrators to define the 
boundaries of resource problems and to de- 
termine the need for specific techniques; use 
concepts, such as use capability, multiple use, 
and priority of use; productivity concepts, 
such as sustained yield, and habitat or en- 
vironment improv ement; integrative concepts, 
such as farm plans, watershed development, 
and regional economic development. 

This eight-part orientation toward a total 
picture of resource problems is by no means 
complete. It merely indicates that the total 
picture encompasses many disciplines. Fx- 
panded, this orientation may serve a_ useful 
purpose in indicating the broad knowledge 
necessary for intelligent consideration of nat- 


DeEsIRABLE CONTENT 


IN CONSERVATION 9 


ural resource problems. It may be used by 
the expert to emphasize those aspects of re- 
source problems which fall in his areas of 
competence. It may be used by the public 
school teacher to present a complete picture 
of any local resource. It may be useful in 
curriculum planning, or in preparation of cur- 
riculum material, as a guide to the scope of 
material that might be considered, and as a 
guide for determining the sequential presenta- 
tation of instruction, so that the total edu- 
cational effort produces the desired end prod- 
uct, a citizen who can vote intelligently on 
natural resource matters. 


Viruses 

Viruses, tiny organisms made of protein 
and threads of nucleic acid, can grow and 
reproduce only after invading living cells and 
using their biological machinery. In this way 
they differ from other harmful microbes. 

Some kinds invade plants, causing such dis- 
eases as tobacco mosaic and producing mu- 
tants such as striped or variegated tulips. At 
least one variety of plant virus has been re- 
duced by researchers to inert, lifeless chemi- 

cals and then reconstituted into a virulent 
agent, a feat not yet performed on any other 
disease-causing organism. 

The structure of viruses is related to that 
of the chromosomes, which control inherited 
traits. Hence, some scientists envision a better 
understanding of heredity through the study 
of viruses. Even our concept of life is seen 
as possibly influenced by virus research. 


Enzymes—the vital chemical agents that 
regulate living processes—provide a way of 
restoring the body’ s balances when they ‘have 
become upset by disease or injury. Careful 
maniuplation of these body “regulators” makes 
them effective therapeutic agents. One en- 
zyme, called trypsin, has already demon- 
strated its value as a medicinal agent, havi ing 
the function of controlling swelling. Trypsin 
is now widely used by doctors for treatment 
of illnesses characterized by swelling and in- 
flammation. These include thrombophlebitis 
(inflamed, swollen veins surrounding a blood 
clot), black eyes and other injuries caused by 
heavy blows, ‘and several types of skin ulcers. 
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I Am Prejudiced 


PHYLLIS B. BUSCH 
Abraham Lincoln High School, Brooklyn, New York 


Youth seeks adventure because it is one of 
his vital needs. The country child has this 
need somewhat satisfied by fishing, garden- 
ing, or even while w alking on the road as : 
goes to school daily. City youth, instead « 
experiencing adventure, either reads about “ 
or gets sophisticated vicarious thrills via tele- 
vision or radio. A passive listener, he becomes 
a passive adult who comes to accept his role 
in life with _ idea that it is for those who 
are “lucky” to “have things happen to him.” 
That is why a marriage such as Grace Kelly’s 
stimulated the interest of our adolescents to 
such an extent, as well as our adults with 


similar adolescent backgrounds. Why do we 
stand by and watch children live others’ lives 
when their own can be so interesting? Here 


is where the teacher comes in. A good teacher 
is an inspiration to his pupils. An inspired 
biology teacher has more at his disposal for 
the good and enrichment of youth than a 
teacher of any other area. Yes—I am prejudiced 
—completely one-sided and absolutely sold on 
the idea! 


How many biology teachers do you know 
who teach biology as if “biology is the study 
of cutting up a dead frog”? They really seem 
to forget that it is the study of LIVING 
THINGS. If biology deals with life let us 
teach LIVING things, and let us teach wher- 
ever we can find these things alive. I can hear 
the voices of protest already. The city 
teachers will say that this is all very well for 
those schools that are in the country. The 
“exurbanites” will say that arranging for 
transportation to take groups on field trips 
is a very involved procedure. The more re- 
mote country teacher may envision other ob- 
stacles. I am afraid that these are but apologies. 
There is no need for transportation any fur- 
ther than one’s feet can take him. There is 
no need for extra time off, extra provisions, 
extra anything. There is need only for teachers 
willing to accept the challenge to teach biol- 
ogy with enthusiasm and imagination, with 
an. appreciation of ecology, and with an 


understanding of conservation of all of our 
resources, including that part of our precious 
human resource, youth. 

The challenge is naturally greater in the 
city, but that means that an urban biology 
teacher can do much more for his pupils. Let 
me give you an example of a procedure which 
I followed with a biology class last term at 
the Abraham Lincoln High School in Brook- 
lyn, New York. I was on the third floor of 
this city school of over 4000 pupils, with a 
principal who was sufficiently interested j 
children to share my enthusiasm and siete 
Because of certain administrative details it was 
easiest to carry on our outdoor work on 
Tuesdays. As a result, our biology periods on 
Monday were very exciting planning periods. 
We had to forecast weather and make suit- 
able arrangements for proper dress. We had 
all agreed to go out regardless of the weather, 
since we should be sufficiently intelligent to 
dress accordingly. Some very ‘interesting ob- 
servations were made on the kinds of clothing 
that ps one warmest. This information was 
used in a lesson on the adaptation of warm- 
blooded animals to their environment. A very 
important educational outcome was the pupil- 
teacher planning that preceded a well organ- 
ized trip. The students had to recognize those 
problems which were pertinent to the topic 
being studied. We also had to have some- 
what of a plan formulated to help us solve 
these problems before going out on the trip. 
Here is an example. While we were studying 
protozoa the pupils expressed an interest in 
the presence of these organisms in drinking 
water and in other places where water is 
found. It is one thing to establish a culture in 
a battery jar ina classroom, and quite another 
to look for protozoa in places which are part 
of our everyday environment. In addition to 
examining samples from home and_ school 
we decided that it would be worth our while 

find whether such organisms occurred in 
water puddles outside, and in the soil around 
the school. We would also compare the 
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numbers with the numbers in the cultures. 
One pupil wondered whether we might also 
look for bacteria. Accordingly, we left room 
338 the follow! ing day with some stools, micro- 
scopes, prepared petri dishes, and the other 
essentials planned by the class and necessary 
to carry on the investigation. Sure it took 
effort. Sure it took time. ‘But you should have 
seen and heard what I saw and heard. These 
children were having a most exciting adven- 
ture and learning an enormous amount of 
science. One boy said to me, “You mean that 
this water can be purified and made good to 
drink?” We discussed that the following day. 
The techniques of water purification which 
the class had had in general science were re- 
viewed and a plan for checking purified water 
was made. The boy carried on his investiga- 
tion all by himself. This is a very usual pro- 
cedure in these classes. So many problems 
present themselves to the children. They need 
only encouragement in order to pursue them. 


When we were engaged in finding out 
what makes dandelions crowd out the grass 
on the school lawn, in connection with our 
work in conservation, one pupil thought that 
she would like to know how fast dandelion 
seeds germinate compared to grass seed. She 
had a neat little problem. Her biggest prob- 
lem was that no one in school could tell us 
what kind of grass was planted on our lawn. 
This project became involved and exciting 
for this girl. 

When we studied secondary sex characters 
we walked only about a half block to observe 
pigeons and sparrows. This turned out to be 
one of the most exciting experiences which 
the class had. One would think that they had 
never seen these common birds, and in a sense 
they had not. When, on the following day as 
we were discussing our findings, I asked 
about the characteristics of the feet of the 
birds, most of the students either did not 
know or never noticed the limbs. This re- 
quired another observation on their way home 
that day. The difference in the feet structures 
was used as a basis for the study of classifica- 
tion. 


Many city children never saw a clover 
plant growing, although it is certainly very 
common. They are found on lots or street 
borders. Have the pupils measure off a square 
foot and then count the number of plants. 
How many four-leaved clovers can they find? 
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Compare the shapes and sizes of a number of 
leaves. Here is variation and mutation that is 
meaningful. Dig up a clover plant to see the 
root nodules. How much more meaning can 
be put into an explanation of its value than 
talking over a dead plant in a bottle of pre- 
servative? Note that none of these trips are 
meant to extend beyond a regular period. We 
simply adapted our program to our allotted 
time. We worked in an outdoor laboratory. 


Trips need not and should not be limited 
to fair-weather months. Just as living things 
exist in the winter too, it is part of our adven- 
ture in learning to see what they do when it 
is cold. Are there insects underneath the 
snow? What temperatures do we find in the 
snow, above the snow, and underneath? On 
what side of the building is the snow melting 
faster? Is there anything green on any side 
of the school? W hy? What difference is 
there in the sun now? How are the seasons 
affecting the various areas around the school? 
What things die completely and what living 
things leave some recognizable provision ¢ 
the next generation? What animals walk i 
the snow—rats, cats, dogs? Why? Where? 
Investigations can be kept simple or their 
complexity can be increased to meet the par- 
ticular needs of some individual or group. 
The differences in the bacterial count in 
snow and rain might be compared, studies of 
their pH might be made, then examined in 
relation to location, the life supported, etc. 
Possibilities are really endless. Note that very 
little, if anything, has been said about identi- 
fication. Among the many words of wisdom 
which Dr. Eva Gordon, professor at Cornell 
University, and one of the most stimulating 
teachers I ever had, imparted to me, was this 
sentence, “If all that you can say about a 
living thing i is its name then you might as well 
forget it.’ When there is so much that vou 
can help children learn about living things, 
merely learning names becomes sterile. How- 
ever, time and again children want to know 
names. Show them how they can find out for 
themselves. This can become a very interest- 
ing part of a unit of work on taxonomy. 

So much could be written about the oppor- 
tunities for studying life when studyi ing biol- 
ogy with the accompanying extra rewards. 
These rewards enrich the pupils, but even 
more so, the teachers. As the terms go by the 
interest on his investment accrues enormously. 
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Monstera in Bloom 


REVEREND A. M. KEEFE 
Professor of Botany 


St. Norbert College 
West De Pere, Wisconsin 


A Monstera plant surprised St. Norbert 
College summer school students by blooming 
in the laboratory. This oversize, popular, 
houseplant, sometimes incorrectly known as 
Philodendron pertusum, has been growing for 
several years on the botany laboratory win- 
dow sill. It takes a lot of room, but it supplies 
the instructors with a continuous demonstra- 
tion of aerial roots. 


Early in May the apex of the plant, which 


nearly brushed the high ceiling, began to put 


forth three peculiar and unusual sprouts, look- 
ing more like small ears of corn than any thing 
else. These were flower buds. The first 
opened on 15 June, the second on the 22nd, 
the third had not unfolded when this article 
was written. 


Monstera belongs to the same plant group 
as the Jack-in-the- -pulpit and the Skunk Cab- 
bage on the one hand, and the familiar florists’ 
Calla Lily or the Anthurium, on the other. 
They are all Arums, and the so-called “flower” 
consists of an outer sheath, the spathe, and 
an inner stalk of minute flowers, the spadix. 


The spathe in the Monstera is a creamy 
vellow in color, but as soon as the spadix 
flowers are pollinated, it turns brown and 
falls off. The spadix, which is ivory yellow 
at first, turns green when pollinated, and re- 
sembles an 8-inch pine cone, the rind being 
composed of six-sided green plates. The fruit 
is edible, much appreciated in tropical coun- 
tries, and is said to taste like something be- 
tween a banana and a pineapple. 

The St. Norbert Botany laboratory has two 
of these huge plants, also noted for their 
curiously slashed and perforated leaves. They 
have to be suspended from the tops of the 
window frames by cloth bands. In the tropics 
they climb trees, suspending themselves by 
long aerial roots produced in profusion, w hich 
wrap themselves about their support. Forty 
foot coconut palms are sometimes almost 
“strangled” by the sheath of Monstera roots 
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Vonstera blooming—Photo by 


which has formed around them. Where they 
are grown commercially they are allowed to 
clamber over the ground in open fields some- 
thing like cucumbers and they produce more 
fruit that w ay. 

Where there is sufficient room, Monstera 
makes a very conspicuous interesting house- 
plant. They endure a wide range of tempera- 
ture. They like a rich soil and plenty of water. 
The St. Norbert specimens are only a small 
part of over 150 or more exotic plants which 
are being grown in the laboratory. 
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Easily Controlled Staining of Nerve Tissue 
For Large Laboratory Classes 


J. EUGENE MIELCAREK 


Dept. of Research 
Kansas City College of Osteopathy and Surgery 


Those engaged in teaching histology, neu- 
roanatomy and other biology laboratory 
courses have need for silver stained sections 
of brain and spinal cord tissue. The objective 
of this study was tw ofold; to prepare 
mounted serial sections of heal stem and 
spinal cord areas as general anatomical orien- 
tation aids in the laboratory, and to establish 
a technique which would be easily controlled, 
consistent and predictable enough for student 
performance. It was hoped that aids to mass 
production of many sections for each student 
in classes of one hundred could also be es- 
tablished. 


The intended use for the sections was stu- 
dent identification of large landmarks such 
as = olivary nucleus, the pyramidal tracts, 

_ the slides being placed on a microscope 
light and studied by means of reverse ocular 
or other low magnification. The following is 
an account of a technique which served the 
purpose very well. 

A survey of the literature revealed much 
detailed information on the subject of silver 
staining methods. An excellent introductory 
ee is the paper by Davenport, 1929 
(1). The technique described is essentially a 
of Davenport's technique. De- 
tailed information on the mechanisms in- 
volved in silver staining is presented by 
Peters, 1955 (6-10), and Wolman, 1955 (14). 


MATERIALS AND METHODS 


In the present study, the material used was 
human brain stem and spinal cord tissue from 
cadavers which had been placed in 10% for- 
maldehyde for preservation. The material had 
been embalmed any where from six months to 
one year and had been in formaldehyde for 
three months. The embalming process was in- 
travascular injections of the embalming fluid 
by the morticians, followed by intramuscular 
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injections of a fluid consisting of 40% for- 
maldehyde (3 parts) carbolic acid (2 parts) 
and glycerine (1 part). 

A. Washing and Embedding 

The brain stems and spinal cords were first 
placed in 30% ethyl alcohol for 24 hours. 
Then twenty-four hours in 50% ethyl alcohol 
and 70% ethyl alcohol. The material was 
placed in 95% ethyl alcohol for 48 hours. 
Two 24-hour baths of absolute ethy!] alcohol 
followed; anhydrous copper sulfate being 
added to the second bath as a precaution 
against hydration. 

The dehy drated material was placed in a 
solution which was 50 parts absolute alcohol 
and 50 parts anhydrous ether for 3 to 5 days. 
The material was transferred to thin col- 
lodion for 96 hours and was then placed in 
dishes, the bottoms of which were covered 
with a floor of thickened collodion. A large 
volume of thin collodion was poured over 
the specimens and thickened by chloroform 
fumes in a vacuum. The blocks, when cast, 
were mounted on wooden holders which had 
been baked in an oven and then dehydrated 
in an ether-alcohol solution. Sections varying 
in thickness from 5 to 30 microns were cut 
and placed in 70% ethyl alcohol. Uncut 
blocks were stored in chloroform. 

B. Staining 

After many staining trials with numerous 
stains, the best results were obtained with a 
modification of Davenport’s silver stain. (2) 

The sections when removed from 70% 
alcohol, were put into a tray and were covered 
for a two-hour period with a solution con- 
sisting of 15cc of concentrated nitric acid and 
85cce of 95% ethyl alcohol. After removal 
of this solution, the sections were rinsed in 
ten separate changes of 80% ethyl alcohol. 
A thorough rinsing was found essential. The 
rinsed sections were next covered with a 
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Figures 1 anp 2—Cross sections of Medulla Oblongala 


silver nitrate solution. (10 grams of silver ni- 
trate crystals dissolved in 90cc. of 95% ethy! 
alcohol) for 12 of 24 or 48 hours. Equally 
good results were obtained in mass staining 
sections of various thickness at any of these 
staining times. No significant variation was 
found in temperature between 37 to 50 degrees 
C. The silver nitrate was poured into the ves- 
sel in near total darkness. After being in this 
solution for 12, 24 or 48 hours, the sections 
were rinsed three times in absolute alcohol. 
The sections were then examined in very dim 
light and the darker sections were separated 
from the lighter sections. The darker thick 
sections were left in alcohol for one hour and 
were then developed for two minutes in a 
solution consisting of three grams of pyro- 
gallic acid, Scc. of neutral formaldehyde and 
95cc. of 95% alcohol. The lighter sections 
received only the three rinses in alcohol and 
were developed in the same solution for a 
twenty-minute period. Following this, the 
sections were rinsed in 50% ethyl alcohol. 
It has been stated by Geyer (3) that the sec- 
tions should be fixed until chocolate brown 
in a 10% solution of sodium thiosulfate. Re- 
sults of this experiment indicated that a mod- 
ification was necessary. The rinsed sections 
were covered with sodium thiosulfate for 24 
hours. The sections were then individually 
reduced in a solution of 4 grams of potassium 
ferracyanide in thirty cc of water. During 


reduction, which varied anywhere from ten 
minutes to an hour, depending upon the 
thickness of the section, the sections were 
checked with 
over a standard microscope lamp. Reduction 


a ten-power ocular reversed 


was considered complete when typical land- 
marks in a section were easily seen. (Fig 1, 
When reduction was complete these sec- 
tions were rinsed in water, washed for two 
minutes in 10° sodium thiosulfate, rinsed 
quickly in water and then put through an 
ascending series of alcohols until they were 
in absolute alcohol. At this point, there were 
difficulties in handling the thick colloidon 
sections which were rigid, making the sections 
difficult to mount. sections were 
softened by dipping them into a mixture of 
chloroform. 
The softened sections were then rinsed in ab- 
solute alcohol and placed in xylol. The sec- 
tions were mounted in a xylol base H.S.R. 
mounting medium." Occasionally sections 


with streaks of precipitate were encountered. 


These 


25 anhydrous ether and 50‘ 


These were salvaged in the following man- 
ner: the sections were reduced as usual. When 
all of the sections were reduced except for 
the streaks a small cotton wad, soaked in a 
solution consisting of equal parts of 10% 


sodium thiosulfate and potassium ferracvanide 


"Synthetic Mounting Media 
Procured from Hartman Leddon Co. 


6. 


10 


Ve 
wa 
are 
In 
at 
pla 
ves 
scr 
be 
} tec 
ma 
} 
4, 
| 

8, 
9, 
ll. 


Vol. 19, No. 1 
was drawn lightly over the streak until that 
area was as light as the rest of the section. 
In order that many sections could be stained 
at one time, plastic ice trays with 60 slots 
for chipped ice were used as staining vessels. 
Identical results were obtained in control sec- 
tions stained in glass vessels. The slots were 
numbered and the serial arrangement was 
thus maintained. At one point in the process 
a fairly rapid change of solutions must take 
place. Transferral of 60 sections to another 
vessel is time consuming, so a_ well-fitting 
screen with spaces smaller than the slots was 
procured. 

Conclusions: 

Silver stained collodion sections of nervous 
tissue valuable for student examination can 
be prepared by a simple and easily controlled 
technique W hich has reasonable pliability for 
mass production for large laboratory classes. 
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Observing Plant Roots 


WILLIAM LOPUSHINSKY 


New York State College of Forestry 
Syracuse, New York 
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Ficure 1. A glass box for 
observing the growth of roots. 


During an investigation of the inhibiting 
effect of a growth regulator, ammonium 
naphthy] acetate, on the root growth of bean 
plants, several methods of growing plants 
were employed (1). Initially, bean plants 
were grown in ordinary 4-inch clay pots and 
the effect of the growth regulator was de- 
termined by remov ing, dryi ing and w eighing 
the roots. Later, a more satisfactory method, 
whereby the growth of undisturbed roots 
could be observed, was desired, and plants 
were grown in grass boxes designed to permit 
continuous observation of root growth. This 
method proved very successful and may have 
use in other root growth studies. T his paper 
is devoted to a description of the method and 
a discussion of possible applications. 


As shown in Figure 1, a glass box consists 
of a 3-sided, U-shaped wooden frame with 2 
glass sides. The frame measures 12 x 12 x 1 
inches and has 2 parallel saw kerfs on the in- 
side. The 2 glass sides (window glass) slide 
from the top into the saw kerfs and when 
in place are 9/16 of an inch apart. A large 
rubber band was used to strengthen the frame 
and prevent the glass from sliding out ac- 
cidently. 

The glass boxes were filled with a soil 
aggregate to facilitate drainage and aeration. 
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Figure 2. Right: Normal root growth of untreated bean plant. Left 
caused by watering with 20 p.p.m. of ammonium naphthyl acetate. 


The soil aggregate was obtained by twice 
screening ordinary top soil. The first screen- 
ing with a coarse soil screen removed stones 
and debris. The screened soil was again 
screened with a standard number 10 soil 
screen and the soil aggregate used was that 
portion w hich would not pass through the 
screen. 

Three bean seeds were planted in each glass 
box to assure the presence of at least one 
good plant per glass box at the beginning of 
the experiment. The glass sides were covered 
with black paper to “exclude sunlight there- 
by preventing the growth of algae in the 
soil. The boxes were then tilted forcing the 
roots to grow along the lower glass surface 
where they could “be easily observed. The 
plants were watered daily with 50 ml. of tap 
water. When the roots of the plants had at- 
tained a length of 3 to 4 inches, two plants 
were removed from each box. The remaining 
plant was w atered with ordinary tap water 
or treated by adding 
of water solutions of ammonium naphthyl 
acetate to the soil in the glass boxes. The ef- 
fect of such treatment is shown in Figure 2. 


various Concentrations 


The main advantage of the glass box 
method is that it permits visual inspection of 
plant roots without disturbing them. The ef- 
fect of any treatment on the growth of roots 
can be easily observed and photographically 


recorded at any stage of root development. 


Inhibited root growth 


This method of growing plants could be 
used in any root growth study where the in- 
vestigator wants to normal 
growth and behavior of undisturbed plant 
roots or the effect of experimental treatment 
on such roots. The glass box method could 
also be used in providing demonstration ma- 
terial for botany or biology classes to show 
the relative growth rates of roots and shoots, 
root form and presence of root hairs. 

The glass boxes described in this paper 
were used for almost a vear without any no- 
ticeable deterioration. However, a permanent, 
decay resistant glass box could be made if a 
workable pl: istic, like Lucite instead of wood, 
was used for the frame. 


observe the 


1. Lopushinsky, William, Root inhibition and 
other growth phenomena in bean plants 
caused by ammonium naphthyl acetate. 
Unpublished thesis, New York State Col- 
lege of Forestry L ibrary, New York State 
College of Forestry, Syracuse, New York. 
1954. 


Visualized Handbooks 


The Visual Instruction Bureau of the Uni- 
versity of Texas is publishing a series of vis- 
ualized handbooks for teachers. 
Four titles in the series “Bridges for Ideas” 
have now been completed; “Felt Boards,” 


classroom 


“Bulletin Boards,’ “I ettering Techniques, 
and “Tear Sheets.” Write the Bureau in Aus- 
tin. 
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Organizing a Nature Study Course 


LAVANIEL L. HENDERSON 
Assistant Professor of Biology 
Texas Southern University 
Houston, Texas 


The elementary education curriculum at grades; sources of information for group dis- 


Texas Southern Univ ersity includes a course 
titled “Nature Study” w herein subject matter 
relative to the presentation of certain phases 
of science to elementary school pupils is con- 
sidered. As originally designed, this course 
included information pertaining to plant and 
animal life only. It now encompasses a study 
of the atmosphere, rocks, minerals, soil and 
water. Recently, the Biology Department has 
assumed responsibility for this instruction. De- 
tails of efforts to fulfill this responsibility 
follow. 
Collection of Literature 

One of the first steps taken was an attempt 
to determine the availability of suitable litera- 
ture pertaining to the teaching of the several 
phases mentioned above. A pamphlet, “Free 
and Inexpensive Material for the Teaching of 
Conservation and Resource Use” by Muriel 
Beuschlein of Chicago Teachers College, pro- 
vided a list of sources from which literature 
and other materials could be obtained. 
Through the use of this booklet we now have 
on hand over four hundred pamphlets, books, 
and charts. A portion of this collection has 
been indexed and is now in use. Our card file 
indicates the following distribution of mater- 
ials. 


Subject Number of References 
120 
Wildlife Conservation ........ 36 
55 
Natural Resources ............ 7 
Teaching of Science 
Teaching of Conservation 
Field 34 
Miscellaneous 22 


The above materials are utilized in the follow- 
ing manner: reading assignments; oral reports; 
preparation of teaching units for elementary 
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cussions; and laboratory guide for class demon- 
strations. 

The outlined activities are correlated with 
lecture presentations and are considered a part 
of the laboratory phase of the course. When- 
ever a particular pamphlet or chart is used, the 
address from which it was obtained is made 
available to the members of the class. The in- 
dividual collection of literature is encouraged. 
A large portion of the literature in this collec- 
tion is concerned specifically with methods of 
teaching nature study and other science to 
elementary school pupils. 


The University library resources are also 
consulted for related data. A mimeographed 
reading list compiled from library sources also 
is distributed to the members of the class. This 
list which presently includes eighty-three 
articles selected from recent issues of The 
Instructor and Grade Teacher is also used for 
reading assignments, reports, and class demon- 
strations. 

Scrapbook 

In order to direct attention to literature 
other than that designed for persons teaching 
the elementary grades but which may be in- 
corporated into teaching efforts, each student 
constructs a scrapbook including pictures and 
articles from newspapers and popular maga- 
zines. Such publications provide a wealth of 
understandable material pertaining to nature 
study and science in general. The scrapbook is 
checked at the end of the semester and there- 
after it remains the property of the student. 


Surveying a Locality for Teaching Resources 

Seymour (3) stated that the county survey 
technique is valuable in aiding students who 
are interested in conservation in ov ercoming 
“a lack of knowledge of the homefront.” Since 
the elementary teacher often utilizes local sur- 
roundings i in the teaching of nature study, an 
attempt is made to provide experience in sur- 


} 
ry 
j 
; 


18 THe AMERICAN BroLocy 


veying a given area with the view of plan- 
ning field trips. To effect this phase of our 
course, each student makes a survey of his 
home county with reference to resources 
which may be used in teaching efforts on the 
elementary level. Special emphasis i is placed on 
plant and ‘animal life, rocks, minerals, soil and 
water. 
Study of Rocks and Minerals 

As mentioned above, a phase of our lecture 
effort is concerned with the study of rocks 
and minerals. Correlated activity includes read- 
ing assignments from our reading list and 
literature collection. In addition each student 
includes in his county survey data relative to 
important rocks and minerals. To further en- 
hance this phase of our work, we. study 


selected samples of the aforementioned mater- 


ials. Over sixteen state departments of geology 
and other ae have provided us with 
collections and ‘« samples. Others will be 
added. Several of ai collections are contained 
in convenient display cases with a list of the 
samples included therein. Others are accom- 
panied by booklets describing each sample. A 
portion of our laboratory work is now de- 
voted to the arrangement of our remaining 
collections in display cases and the prepara- 
tion of data sheets describing each sample. 
Our objectives in these endeavors are: (1) to 
aid the student in obtaining information con- 
cerning rocks and minerals, (2) to designate 
sources from which s samples and collections 
may be obtained, (3) to emphasize the value 
of such aids in te: aching, and (4) to consider 
techniques in the preparation of rock and 
mineral samples for classroom use. 


Study of Living Things 

Prior to his enrollment in this course, each 
student will have completed Introductory 
zoology and botany. Consequently, extensive 
efforts are not made to acquaint the class 
with basic facts concerning plant and animal 
life. Rather, methods of teaching biological 
facts to elementary pupils are emphasized. 
Here again our reading list and literature col- 
lection mentioned above are utilized. The 
course is one semester in duration, therefore 
it is impossible to offer adequate taxonomic 
principles or to present a sufficient number of 
specimens representing the groups of plants 
and animals common to this area. On the other 
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hand, attempts are made to bring to the atten- 
tion of the class simple keys and references 
which would aid in the identification of large 
taxonomic groups. Berka (1) has pointed out 
the value of such keys in the teaching of 
biology. Two references which have proved 
helpful in teaching the use of a simple key 
are: “Plant Families and How to Know 
Them,” revised edition, by H. E. Jaques and 
“Insects,” the Yearbook of Agriculture, 1952, 
Future plans include the construction of simple 
keys for the identification of plants and animals 
common to this locality. 


Follow-up 

Several students have reported that this 
course has aided them immeasurably in their 
practice-teaching. Chis prompted a decision 
to maintain a record of each student’s address 
in order that a plan may be devised to de- 
termine the value of the above efforts in terms 
of providing information which is useful i 
the classroom. It is also desired that the stu- 
dent and the instructor exchange information 
pertaining to the various aspects of nature 
study te: aching in the elementary schools. 


In addition to presenting phases of meth- 
odology relating to the teaching of nature 
study, the author hopes to create an apprecia- 
tion for the marvels of nature as expressed by 


Harvey (2) in reference to the te: aching of 
Biology. 

Literature Cited 
1. Berka, Bonita L. Keys for your Classroom. The 


American Biology Teacher. 17:75-76. 1955, 
2. Fowler, H. Seymour. Homefront Conservation. 
The American Biology Teacher. 17:74-75. 1955. 
3. Harvey, Henry. siology Appreciation. The Ameri- 
can Biology Teacher. 17:81-82. 1955. 


Cancer Starvation 

Can cancer be starved out? Well-known 
scientists have said, “No,’ but experimental 
evidence promising possibilities 
through the combined attack of dietary con- 
trol and chemicals harmful to cancer. Studies 
show that the life of a tumor- bearing animal 
may be prolonged through diet control. This 
may make it possible to use chemother: apeutic 
agents—chemicals such as the “triethyleni- 
mines” that are detrimental to cancer—to slow 
up, stop, or even cause regression of the 
cancer. 


suggests 
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Metamorphosis of a Scientist’ 
ROBERT D. MacCURDY 


Associate Professor of Education and Science 
College of Education 
University of Florida 


Shortage of Scientific Manpower. Some edu- 
cators of vision and insight have warned for 
several years that we face a critical shortage 
of scientists, engineers and science teachers. 
When the facts could no longer be ignored 
a gener: al clamor of words arose: “Who, what, 
when. where, w hy” was asked in every quar- 
ter. Various groups of people, socio-economic 
factors, schools of thought, movements, were 
blamed for the condition. The shortage re- 
mained. Finally the questions seemed to be: 
How can we identify the potential scientist 
while he is very young and what can we do 
to stimulate his growth and development? 
The idea is an old one of course, find an ideal 
model and then create more in its image. 

Studies Guide the Way. Several studies were 
published which related to this problem and 
contributed toward its solution. Meister (5) 
showed the role of scientific toys in the gen- 
eration of science interest. Zim (8) described 
the science interests and activities of adoles- 
cents. Brandwein (2) showed the influence of 
the school program and the science teacher in 
shaping the young’ scientist. Goodrich and 
Knapp (3) described the young scientists’ col- 
lege years. Terman (7) and also Bello (/) 
described his young adulthood. Roe (6) de- 
scribed the late near -twilight time of his pro- 
ductive scientific life. Similarities were re- 
vealed in all these studies that suggested a line 
of approach to the problem. 

Research Begun. Science Clubs of America 
cooperated, and a study of the Science Talent 
Search contestants (164 Honorable Mention 
winners who had an occupational choice of 
Research Scientists) was undertaken. The 
details of this study have been reported else- 
where and will not be repeated here.2 There 
are about a hundred and fifty factors which 
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Arthur Green, 


student at P. K. Yonge School, 
Gainesville, has been conducting a study to see how 
different diets for rats will affect the take-up of 
radio-active calcium. 


are characteristics of potential scientists and 
factors that were found in his background. 
They can be grouped and generalized, how- 
ever, into even larger groups, and when this 
was done it was found that four basic factors 
remained in the metamorphosis of the scientist: 
capacity, interest, scientific influences, and 
freedom. 

When a housewife discovers a new cooking 
delight she frequently wants the recipe. If she 
obtains it she wants to try it out at home and 
“see if she can make it” also. The same logic 
will tempt teachers to select the factors in the 
metamorphosis of scientists apply them to life 
and see if some more young scientists appear. 
If we take these factors and build a socio- 
economic-educational environment we find 
something like the following: 


The Child: By his own words we must select 
him while he is still in elementary school. It 
was at this time in his life when he first be- 
came interested in science played with science, 
had dreams about building a better world and 
made a lifetime career commitment. This 
means that most of us must lower our sights 
almost from the grave to the cradle in order 
to find the rare game that we seek. 


The Parents: There is little evidence that 
nature or America compensates. The potential 
scientist comes from homes of comfort, cul- 
ture, convenience and freedom from most 
kinds of autocratic dominance. He has ev ery 
opportunity to be stimulated by the good in- 
fluences in life and to grow at ‘his own speed 
following his own interest. The parents of 
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this first-born child, our potential scientist, 
have ex ‘perienced many in their 
life. They provided equal o - better oppor- 
tunities for their children: a sen tools, sup- 
plies, family, friends, chums and a permissive 
democratic and progressive environment for 
their son. 

The Associates: While there were few social 
activities and contacts in the life of the 
potential scientist, they were high in cultural 
quality and mostly professional o r scientific 
people. From these contacts ee potential 
scientist derived help, inspiration, guidance 
and stimulation. 

The Science Teacher: Here is the greatest 
personal influence in the life of the potential 
scientist in terms of help and encouragement 


» become a scientist. He was an admirable 


pea rson in: personality, preparation for his call- 
ing, in x0ssession of a philosophy of all per- 
vading freedom and he set an ex cample of very 
high standards of personal performance. He 
appeared to: love his job and his students, and 
the feeling was mutual. He symbolized the 
very best in permissive progressive science 
education. 

The Potential Scientist: The combined in- 
fluences of all these factors produced a young 
person that we may call “the beloved egg- 
head.” He had the capacity to self direct ‘his 
energies at a high speed along the narrow 
pathw ays of limited scientific interests toward 
remote ‘goals. His diversion was usually one of 
the appreciation of one of the fine arts or, 
for public entertainment held no appeal for 
him. 


The Challenge: 1s our need for potential 
scientists great enough for us to be willing and 
able to provide this kind of an environment 
for their identification, growth, and develop- 
ment? It appears that the price will be high 
for the important factors are capacity, interest, 
scientific influences and freedom. These are 
delicate words that can easily be nullified or 
destroyed by some other words or phrases like 
these: ‘ ‘all are created equal,” “do what is good 
for vou,” “father knows best,” “be well 
rounded,” “be somebody in this world,” “in 
my day we did it this way,” “quiet,” “obey 
the law,” “don’t be an icky,’ “conform, 
“majority is alw ays right,” “be nice,” “make 


people like you,’ “evervbodv is doing it,” 
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“everybody treated alike,” 

mentals,” “model age norms,” “take it easy,” 
“academic preparation,” “classical values,” 
“good old Latin,” “hard work makes strong 
men,” “the good old days,” knowledge for its 
own sake,” “don’t bother me. you are too 
young yet,” “earn some pocket money, 7 ay 
your own way—always,” and “I will do that 
tomorrow.” 


“mastery of funda- 


The Acceptance: This is the w arp and the 
woof in the tapestry of time that must envel- 
Op potential scientists. It is the price that we 
must pay to produce the rare student that we 
seem to want, at least today! Do we truly 
want to use these delicate words: capacity, 
interest, scientific influences, freedom? Do we 
really want him this much? Do we like these 
other words and phrases better? One wonders! 
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Advances in understanding the workings of 
life processes and such serious diseases as 
sleeping sickness are expected to come from 
research on the eating habits of the protozoan, 
Crithidia fasciculata. It was reported that the 
newly-discovered nutritional agent the 
growth- promoting substance, a yellow pig- 
ment named biopterin, related to the coloring 
substances in the wings of butterflies and 
found recently in the eye pigments of fruit 
flies. 
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The Number of Seeds 
Produced 
By Certain Plants 


G. NEVILLE JONES 


Department of Botany 
University of Illinois 


Although there have been several studies of 
the number of spores, seeds, or fruits produced 
by various plants, for the great majority of our 
common wild plants little or nothing is actu- 
ally known about this subject. The following 
notes may therefore be of interest. In May, 
1956, I transplanted from woods in Robert 
Allerton Park, near Monticello, Piatt Co., 
Illinois, one * of giant hyssop, Agastache 
nepetoides (L.) Kuntze (L ‘abiatae) to my 
garden in U ant This plant soon grew about 
six feet tall and developed twenty or more 
lateral branches. It produced flowers continu- 
ously for about four months, from July until 
the end of October and the beginning of No- 
vember. Toward the end of the flowering 
period I counted 48 inflorescences on the 
plant. The average number of whorls of 
flowers in each inflorescence was 32, with an 
average number of 42 flowers in each whorl. 
It is well known to botanists that the pistil of 
flowers of the mint family is bicarpellate. Early 
in its development a constriction appears in 
the ovary dividing each carpel into two 
locules. Fach locule has one basal erect anatro- 
pous ovule, and the fruit is a group of four 
achenes or nutlets each containing one seed, 
if all mature. Hence it will be seen that if the 
plant under observation produced an estimated 
number of 64,512 flowers, the possible total 
number of seeds would be approximately 
258,048 or something over a quarter of a mil- 
lion. It should be noted, however, that the 
number of seeds produced under cultivation 
is probably higher than that produced by most 
wild plants, as cultivated plants may attain a 
larger size, and their flowering season may be 
longer. Calculations made from herbarium 
specimens are likely to indicate a somewhat 
smaller number of seeds, as such specimens are 
usually taken from smaller plants in prime 
flowering condition, with shorter and less ma- 
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ture inflorescences. In any case, only a small 
part of the full grown plant can be made into 
a standard herbarium specimen. By way of 
comparison, the av erage number of corn plants 
(Zea mays) per acre in Illinois is said to be 
about 12,000. If all the seeds from one giant 
hyssop germinated and were planted in rows 
like those of maize, the number of plants 
would be sufficient to fill a 21-acre field. 


Many other plants produce a much larger 
number of seeds. For example, my attention 
has been drawn by Dr. H. J. F uller, the editor 
of “Plant Science Bulletin,” to some unpub- 
lished observations by Dr. C. F. Hottes, Pro- 
fessor of Botany, Emeritus, at the University 
of Illinois. Near Urbana in 1895 he collected 
from a single plant of the redroot pigweed, 
Amaranthus retroflexus (L.), an estimated 
number of 2,359,000 seeds, and another species 
of the same genus, A. albus (L.), yielded 1,606,- 
000. Specimens to support these statements 
and to verify the taxonomic identity of the 
plants are de psoas in the Herbarium of the 
University of Illinois as jars of seeds collected 
by Dr. Hottes, and a herbarium specimen (G. 
N. Jones 20925 ) of the giant hyssop. 


While this sort of observational study has a 
certain amount of purely scientific interest, it 
can also serve as a device for training high 
school students in a simple scientific proced- 
ure, as well as providing an exercise in practi- 
cal plant ecology. 


Letter from Australia 


INTERNATIONAL RELATIONS COMMITTEE 
Standing Committee of the Australian Science 
Teachers’ Association 
Hon. Secretary: Murray L. Yaxley 
Hobart High School 
Letitia Street, North Hobart, Tasmania 


22nd October, 1956 
Mr. Richard Armacost, 
Purdue University, 
West Lafayette, 
Indiana... .U. S. A. 


Dear Mr. Armacost, 

I have noted in the “Science Teaching News 
Letter” (UNESCO) that you are the editor 
of “The American Biology Teacher” (Na- 
tional Association of Biology Teachers). 

(Continued on next page) 
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I write to — you with the existence 
of, and the work of, the International Rela- 
tions Committee st the Australian Science 
Teachers’ Association. I am enclosing a copy 
of the statement of its functions and duties. 

I would be glad to correspond with you or 
anv of the members of N.A.B.T. to whom 
our work might be of interest. Would you 
ple: ase bring the existence of this committee to 
the notice of your members? 

Yours sincerely, 
Murray L. Yaxley 


Duties of the Australian Science Teachers’ 
International Relations Committee 

In general terms, the work of the Commit- 
tee, and its Secretary in particular, shall be to 
collect, collate 4 disseminate information 
subject to A.S.T./ 
forwarding ce for A.S.T.A. in order that 
continuity of contacts with agencies outside 
Australia may be secured. It is to be under- 
stood that matters of policy of any nature 
shall not come within the jurisdiction of the 
Committee or its Secretary. 

In particular, the duties shall be:— 

1. (a) To collect documents and publica- 
tions of overseas agencies and science teachers’ 
associations and to bring them to the notice 
of A.S.T.A. and affiliated associations. 

(b) To send materials produced by Austra- 
lian associations to overseas agencies and as- 
sociations when instructed by A.S.T.A. or 
when requested by these overseas bodies, pro- 
vided that, in the latter case, A.S.T.A. is in- 
formed. 

2. (a) To bring to the notice of overseas 
agencies and associations news of various activ- 
ities and personalities of A.S.T.A. and affiliated 
associations, with permission to republish as 
desired. 

(b) To prepare activity 
personal items concerning the 
agencies and associations, and forward them 

» A.S.T.A. and affilated associations for pub- 
lication if they desire. 

3. To collect special Australian science 
material for use in occasional overseas publi- 
cations when instructed by A.S.T.A. or when 
requested by overseas bodies, provided that, 
in the latter case, prior permission has been 
obtained from A.S.T.A. 

4. To keep A.S.T.A. and affiliated associa- 


news and 
overseas 


. direction, and to act as a 
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tions informed of noteworthy items gathered 
incidentally from outside Australia, spich as 
opportunities for exchange of science téachers 
between countries, opportunities for exchange 
of ideas, etc. 

5. To act as required as a forwarding ad- 
dress for A.S.T.A. for communications from 
overseas agencies and associations. 


Summer Institute 
In Biology 
At Purdue University 


A grant of $60,000 has been awarded by the 
National Science Foundation to the depart- 
ment of Biological Sciences of Purdue Univer- 
sity for the purpose of supporting an eight- 
weeks’ summer institute for Mid-West high 
school teachers of biology. This announce- 
ment was made by Dr. John S. Karling, head 
of the department, who has just returned from 
a meeting of the Foundation in Washington, 
D.C. 

This grant is one of several given to colleges 
and universities in the United States for the 
purpose of increasing factual know ledge of 
the sciences among high science 
teachers. The National Science Foundation 
and several other national science organizations 
have become conscious of the lack of subject 
matter knowledge among high school science 
teachers and are working to recruit and train 
future science teachers and research scientists 
by placing more emphasis on the know ledge of 
science itself rather than solely on the methods 
courses of teaching. In accordance with this 
program, the National Science Foundation is 
allocating nearly ten million dollars of its 
budget to various colleges and universities to 
support high school te: achers’ institutes. 

From this allotment, funds for salaries, 
traveling expenses, and subsistence are pro- 
vided for high school teachers and_ their 
families so that they will be adequately paid 
while learning and need not seek summer em- 
ployment in industry or elsewhere to supple- 
ment their income. 

The University summer institute of biology 
will be under the direction of Dr. Richard R. 
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Armacost, professor of educational biology, 
and will consist of eight weeks of intensive 
lecture, demonstration ‘and laboratory instruc- 
tion in general biology, bacteriology, bio- 
hvsics, botany and zoology for fifty care- 
fully selected teachers. Members of the bi- 
ology staff will offer instruction in their re- 
spective fields of teaching and research, and 
this staff will be supplemented by outstanding 
biologists from other universities. 

The Institute will be co-sponsored by the 
National Association of Biology Teachers. 
Most, but not all, of the participants will be 
selected from the Mid-West States. A bro- 
chure describing the program in detail will 
be available by ‘the end of January. Requests 
for this information should be addressed to: 
Dr. Richard R. Armacost, Department of 
Biological Sciences, Purdue University, West 
Lafayette, Indiana. 


Books for Biologists | (it, | 


Tue CLassirication or Lower OrGanisms, Her- 
bert F. Copland, 302 pp. $7.50, Pacific Books, 
Palo Alto, California, 1956. 

Ir is usually accepted as a low of nature that 
all living things make up two kingdoms, plants 
and animals. As to nearly all creatures visible to 
the naked eve, this view is sound; but the mic- 
roscope has revealed various groups which are 
not definitely either plants or animals, some of 
them being quite definitely neither. 

In this book definite limits are given to the 
kingdoms of plants and animals. To escape the 
extreme heterogeneity of the “third kingdom” 
as proposed by some authors, the organisms ex- 
cluded from plants and animals are organized as 
two kingdoms instead of one. Scientific names 
are applied in strict conformity to the recognized 
principles of nomenclature. 


You anp Your Senses, Leo Schneider, 
$2.75 Harcourt, Brace and Company, New 
York, New York, 19566. 

Seeing, hearing, tasting, smelling, and touch- 
ing—these are the five means you have of finding 
out what is going on around you. You have used 
most of these from the moment you were born, 
but have you ever really understood how your 
senses work? 

In clear readable prose Leo Schneider explains 
how the five senses report on the world around 
us. Throughout the basic principles and interest- 


137 pp., 
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ing sidelights are presented in a logical fashion, 
with numerous diagrams and drawings. Young 
people in search of information wil] find this 
book absorbing and satisfying reading. 


ScieNCE AND Mopern Lire, Sir. E. John Russell, 
{01 pp., $2.75, Philosophical Library, New 
York, New York, 1955. 

The book deals with some of the problems 
arising out of the rapid advance of science and 
technology. Man’s moral stature has not kept 
pace with his increase of knowledge and power. 
Science alone can solve these problems: for- 
tunately there are signs of happier relationships 
between science and religion, and therein lies the 
best hope for the future. 


Crassics or Biotocy, August Pi Suner, Auth- 
orized English translation by Charles M. Stern, 
337 pp., $7.50, Philosophical Library, New 
York, New York, 1955. 

This survey illuminates the high points of 
progress in the study of biology by providing 
fascinating glimpses of the philosophical theories 
which have been propounded in different ages 
up to our own time. 

Famous controversies are discussed and exten- 
sive textual extracts from outstanding works of 
more than sixty writers. 

Teachers of biology, philosophy, and history 
of science, as well as the general reader and the 
serious student, will find in this stimulating book 
much to discuss. 


PrincipLes oF Empryotocy, C. H. W addington, 
509 pp., $7.50, The Moecuillen Company, New 
York, New York, 1956. 

The book provides an account of dev elopment 
processes, seen as part of a modern casual bi- 
ology. The main emphasis, however, is on experi- 
mental analysis. In the first part of the book, the 
basic experimental facts are discussed. In the 
second part, there are more general discussions 
of the fundamental development mechanism. 
Perhaps the most novel feature of the book is 
the detailed way in which the data of experi- 
mental embryology and modern genetics are 
brought together. 


BioLocy or THE LABORATORY Mowe, compiled by 
the staff of the Roscoe B. Jackson Memorial 
Laboratory, Edited by George D. Snell, 497 
pp-, $6.00, Dover Publications, Inc., New York, 
New York, 1956. 

This book covers almost all important aspects 
of the laboratory mouse. It gathers together fun- 
damental information from many fields of study, 
and makes it easier for the research worker using 
mice as experimental material to cover several 
overlapping areas of science. It is not concerned 


(Continued on page 26) 
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Biology aNp Wortp Hearru, Madeleine 
Grant, 202 pp., $3.50, Abelard-Schuman, Inc., 
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This is a book ae teen-agers planned to link 
the facts - biology » health. The work of the 
World Health nization of the United 


Nations is also discussed. Chapters are devoted 
to: energy and the web of life; how worms af- 
fect us; microbes; viruses; how man protects him- 
self; how helps man protect himself; 
what influences health; and how health can be 
measured. 
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GEOLOGY AND QOursetves, T. H. Edmunds, 256 
pp., 510.00, New York Philosophical Library, 
New York, New York. 

A special geological investigation is today an 
essential prelude to all mining for metal- 
lic ores, to boring of water, oil or natural gas, 
to driving a tunnel or erecting a qed ivy builc ling. 
After a preliminary outline of the broad prin- 
ciples of geology, the author explains how geolo- 
gists can deduce the subterranean contents and 
structure Of the land from observations made on 
the ground surface. 

The comparatively new studies of geophysics, 
geochemistry, and soil mechanics are introduced. 
The book is clearly written and is illustrated with 
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The need for a new approach to temperance 
reform has long been recognized. The old one, 
however valuable it may have been in its time, 
has the air of belonging to past age, and its 
war-cries have little power to stir the present 
generation, though its subject is still one of the 
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world’s greatest problems of social reform and 
public health. 

In recent years, however, a new approach has 
begun to emerge, and it is one which is having 
considerable influence upon the whole strategy 
of temperance education. It has arisen out of a 
concern for the alcoholic. 

In general, there is a need for up-to-date 
literature bringing attention to this new ap- 
proach. Mr. Rea’s book supplies this need. It 
gathers together the results of recent research 
into both the causes and cure of alcoholism, and 
makes a valuable contribution to our understand- 
ing of the physical, psychological and spiritual 
factors involved. 
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the principles of heredity to the great problems of 
society—education, of medicine, of crime and 
punishment, of marriage and divorce, of the re- 
lations of races and classes, and, taking a long 


Books For BrioLocists 27 


view of evolution. The conclusion is a _philos- 
ophy of determinism which is very old so far as 
the name goes. But the evidence on which Dr. 
Darlington bases his argument has been brought 
together only in the last thirty years. The results 
is therefore, in effect, a new philosophy of life. 
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nology and modes of prevention or control. 

A Snort History or Mepicine. Ackerknecht, E. 
H. Ronald Press Co., New York, 258 pp. 1955, 
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Dr. Ackerknecht compresses the salient facts 
of medical history into an account that is brief, 
readable, and authoritative. 
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